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fq@ IC MEMORY CAROL 

in 

_ @ Many memory LSI chips (6). {&) are stacked on 
f^a printed wiring board (2) that has a predetermined 
COarea in order to increase the memory capacity, the 
^ends of conductor leads (12). (12") from common 

electrodes of the stacked memory LSI chips are 
O^overtapped in the direction of stack and are con- 
*^nected to a conductor wiring (18) of the printed 

wiring board, and the ends of conductor leads (15), 



(15") from non-common electrodes are connected to 
the correspofKling conductor wirings (17). (18) of the 
printed wiring board for each of the layers of the 
stacked chips. This laminate structure of LSI chips 
reduces the wiring space and the cost of the printed 
wiring board, the signals are transmitted at high 
speeds, and insulation is maintained among the 
stacked LSI chips, contritnjting to improving reliabil- 
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ity of a memory card. 
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TITLE OF THE INVENTION 

IC memory card 
TECHNICAL FIELD 

The present Invention relates to an IC memory 
card containing Inside a laxge number of memory LSI chips. 
BACKGROUND ART 

IC memory card are utilized In various fields as 
portable Information memory apparatus which contains 
therein LSI's such as RAM's and ROM*s. In recent years » 
associating with expansions of their uses, IC memory cards 
having large memory sizes , I.e., IC memory cards of a 
large memory capacity have become to be demanded. And, In 
such a large memory capacity IC memory card, a large 
number of LSI's must be Installed In a high density on a 
printed circuit board having a certain definite areal 
size. 

Hereupon, as for the hle^ density memory LSI 
Installation means » it has been considered to be efficient 
way that conductor leads are connected to respective 
electrodes of bare-chipped LSI*s in a so-called film- 
carrier scheme and then those LSI chips are arranged in 
flat-plane-manner over a printed circuit board and thereby 
they are installed. 

In the following, referring to accompanying 
drawings, ejqplanation- is given on the structure of IC 
memory cards of such the prior art as described above in 
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Which a large number of LSI's are Installed on a printed 
circuit board. 

FIG. 9 is a cross-sectional drawing showing an IC 
memory card of prior art. In FIG. 9, numeral 31 is a case, 
in which a printed circuit board 32 is contained. On the 
printed circuit board 32, a printed conductor circuit 33 
is formed. Niimerals 34 and 34* are memory LSI chips which 
are arranged in flat-plane-manner over the printed circuit 
board 32. To an electrode 35 of the memory LSI chip 34. 
an end part 37a of a conductor lead 37 are connected via a 
metal projection 36 by means of the film-carrier scheme. 
The opposite end part 37b of the conductor lead 37 is 
connected to the printed conductor circuit-wiring 33. 
Since bare-chips are used in such manner as has been 
described above » occupying area of memory LSI's on the 
printed circuit board is comparatively small. 

In the constitution of prior art described 
above, however, when the number of LSI chips becomes 
large, their occupying area becomes also large, since the 
memory LSI chips are arranged In flat-plane-manner over 
the printed circuit board. Accordingly, for a printed 
circuit board having a given definite area, the number of 
memory LSI chips vrtilch can be installed thereon is 
necessarily limited. And. when the number of memory LSI 
chips increases, length of conductor circuit-wiring of the 
printed circuit board which connects between conductor 
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leads connected to electrodes of those memory LSI chips 
becomes long» and hence the area of circuit-wiring: space 
increases » thus there has been a problem that the cost of 
the printed circuit board become hig^h and at the same time 
the signal propagation speed inevitably drops. 

Disca:x)siiBE of the invention 

The present invention is for solving the above- 
mentioned conventional problems* in which a large number 
of memory LSI chips are installed on a printed circuit 
board having a given area and thereby IC memory cards 
having large memory sizes can be realized » and thereby 
reducing the circuit-wiring space » it is to offer an IC 
memory card through which cost reduction on the printed 
circuit board as well as an improvement in the signal 
propagation speed can be realized. Fiirthermore , it 
purposes that it makes the stackins-layered assembly of 
memory LSI chips easier, and by ensuring the insulation 
between those stacked memory LSI chips the reliability as 
a memory card is raised. 

In order to accomplish the above-mentioned 
purposes, the IC m^nory card of the present invention is 
of the constitution that one end parts of conductor leads 
are connected to electrodes of memory LSI chips, a plural 
number of memory LSI chips are stacked in a manner that 
their electrode arrangement comes at the same position, 
and opposite end parts of conductor leads of common 
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electrodes of those respective stacked memory LSI chips 
are stacked in stacking direction and bonded to conductor 
circuit-wirins of a printed circuit board, and further, 
opposite end parts of conductor leads which are connected 
to non-common electrodes are bonded to respectively 
different printed circuit-wiring corresponding to 
respective ones of stacked chips. And, those respective 
conductor leads are formed and fixed on insulating films, 
and opposite free end parts of those conductor leads 
extended from this insulating film are bent and formed in 
different shapes with different bending angles 
corresponding to the floor of the stacked layers; and on 
these insulating films as well as on the printed circuit 
board, positioning holes are provided, and insulating 
material elements are Inserted between those stacked chips 
for ensuring the insulation. 

Since, by this constitution the occupying area 
of the memory LSI chips is reduced largely, a large memory 
size can be realized by loading a printed circuit board 
having a limited area with a large number of memory LSI 
chips; and at the same time, the circuit space on the 
printed circuit board can be reduced as a result of direct 
bonding of the conductor leads of common electrodes among 
corresponding chips on respective stacking-layered floors, 
and thereby cost-reduction of the printed circuit board as 
well as the hli^-^eed signal propagation can be attained. 
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Furthermore t by the positioning holes provided 
on the insulating films as well as on the printed circuit 
board, stacking- layered assembly of memory LSI chips 
becomes easier » and by being formed at other end parts of 
conductor leads to be bent, distances between vertically 
adjacent memory LSI chips in this stacking-layered 
structure can be kept correctly, and by insertion of 
insulating material elements between chips, a highly 
reliable IC memory card can be realized. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a perspective view with a partially 
cut-out part of an IC memory card in one embodiment of the 
present invention, FIG. 2 is a partial cross-sectional view 
thereof, FIG. 3 is a block diagram of an electric circuit 
thereof » and Fig. 4 is a perspective view showing the state 
of stacking-Iayers of memory LSI chips. FIG. 5 is a 
partial cross-sectional view of an IC memory card in a 
second embodiment of the present invention, FIG .6 is a 
partial perspective view thereof. FIG. 7 is a partial 
cross-sectional view of an IC memory card in a third 
embodiment of the present Invention, and FIG. 8 is a 
perspective view showing the state of bending of free end 
parts of conductor leads thereof. FIG. 9 is a cross- 
sectional view showing an conventional IC memory card. 
BEST MODE FOR EBIB0DYIN6 THE INVENTION 

In the following, explanation is given on the IC 
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memory card of the present Invention, referring to the 
drawings . 

FIG.l is a perspective view with a partially 
cut-out part of an IC memory card In one embodiment of the 
present Invention, FIG. 2 Is a partial cross-sectional view 
thereof, FIG. 3 is a block diagram of an electric circuit 
thereof, and Fig. 4 is a perspective view showing the state 
of stacked- layers of memory LSI chips. In FIG.l to FIG. 4, 
numeral 1 is a case in which a printed circuit board 2 is 
contained. The printed circuit board 2 is comprised of a 
memory circuit section 3, a control circuit section 4. and 
an external interface circuit section 5. The memory 
circuit section 3 Is comprised of a plural number of LSI 
chips 6, and they are stacked in two layers and loaded on 
the printed circuit board 2. The control circuit section 
4 is comprised of decoder IC 7 and others, which carries 
out the chip selection by the address signal, the back-up 
control for power supply change over, and others. The 
external Interface circuit section 5 is comprised of a 
connector 8 and others, and the connector 8 is to be 
connected to a connecting part (not shown) attached to 
other devices or apparatuses to be connected, and carries 
out power sii^ply and signal handling to the printed 
circuit board 2. Numeral 9 is a battery for backing up 
the memory circuit section 3, and a button-type lithium 
battery, etc.. Is used thereas and it is contained in in 
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the case 1. This battery 9 supplies a back-up power when 
the power supply for the memory circuit section 3 through 
the connector 8 Is not supplied. 
EMBODIMENTS 

Next, the state of stacked-layers of memory LSI 
chips Is described. The memory LSI chips 6 are stacking- 
layered over other memory LSI chips 6* In a direction that 
their common electrode arrangement comes at the same 
position. Numerals 10 and 10' are respectively electrodes 
of memory LSI chips 6 and e\ which are respectively 
connected to one end parts 12a and 12 'a of conductor leads 

12 and 12* through metal projections 11 and II'. Numerals 

13 and 13' are the other electrodes of memory LSI chips 6 
and 6', respectively, which are connected to one end parts 
15a and 15a' of conductor leads 15 and 15' through metal 
projections 14 and 14\ respectively. Then, since the 
electrodes 10 and 10* are common electrodes of memory LSI 
chips 6 and 6 ' , other end part 12b of the conductor lead 
12 Is stacked over other end part 12 'b of the conductor 
lead 12' and they are connected together to a conductor 
circuit-wiring 16 of the prlnted-clrcult board 2. 
However, since electrodes 13 and 13' are non-common 
electrodes of memory LSI chips 6 and 6 ' , conductor leads 
15 and 15' are lead out to respective positions which are 
different to others, then free end parts 15b and 15 'b are 
connected to different conductor circuit-wirings 17 and 18 
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Of the prlnted-clrcult board 2 so tliat they do not touch 
to each other. 

Numeral 19 Is an Insulating material member . 
comprised of such as plastics, which serves to protect the 
electrodes 10 and 10* and at the same time play a role of 
preventiniT possible direct contact between the back side 
of the memory LSI chip 6 and the end parts 12 'a and 15 'a 
of conductor leads. 

As has been described above. In accordance with 
the present embodiment, by stack-lamlnatinir a large number 
of memory LSI chips 6 and loading them on a printed 
circuit board 2, occupying area of memory LSI chips can be 
reduced largely, and thus an IC memory card having a large 
memory capacity can be realized, since a large number of 
memory LSI chips 6 can be loaded on the printed circuit 
board 2 having a definite areal size. 

Furthermore, since the opposite other end parts 
12b and 12 'b of of conductor leads which are from common 
electrodes 10 and 10* of LSI chips 6 and 6* are stacked to 
each other and bonded to a conductor circuit-wiring 16 of 
the printed circuit board 2, the circuit-wiring space 
becomes small, and thereby cost-reduction of the printed 
circuit board 2 can be attained and at the same time an IC 
memory card having a high signal propagation speed can be 
realized. 

Next, on a second onbodiment of the present 
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Invention, explanation Is given referring to the drawings. 
FIG. 5 Is a partial cross-sectional view of an IC memory 
card In the second embodiment, FIG .6 Is a partial 
perspective view of the same. In FIG. 5 and FIG. 6, on a 
printed circuit board 2 contained In a case 1, the same 
kind of memory LSI chips 6 and 6' are stack-laminated In a 
state of two layers In a direction such that their 
electrode arrangement comes at the same position. To the 
electrodes 10 and 10* of memory LSI chips 6 and 6\ one 
end parts 12a and 12 'a of conductor leads 12 and 12' are 
connected throui^ metal projections 11 and 11'. The 
conductor leads 12 and 12' are formed on Insulating film 
20 and 20\ respectively, on which they are fixed thereon 
by such as adhesion. Numerals 13 and 13' (not shown) are 
other electrodes of memory LSI chips 6 and 6\ 
respectively, which are connected to one end parts 15a and 
15a* (not shown) of conductor leads 15 and 15* (not shown) 
through metal projections 14 and 14* (not shown), 
respectively. The conductor leads 15 and 15* are formed 
and held respectively on Insulating films 20 and 20 * . 
And, since the electrodes 10 and 10' are common electrodes 
of memory LSI chips 6 and 6*, other end part 12b of the 
conductor lead 12 Is stacked over other end part 12 *b of 
the conductor lead 12* and they are bonded together to a 
conductor circuit-wiring 16 of the prlnted-clrcult board 
2. However, conductor leads 15 and 15* are branched Into 
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two conductor leads on the Insulating film 20 and 20 ' , 
respectively, since electrodes 13 and 13* are non-common 
electrodes of memory LSI chips 6 and 6', and other end 
part ISb of the conductor lead 15 is bonded to conductor 
circuit-wiring 17 of the printed-circuit board 2. while 
another other end part 15c is cut out. The other end part 
15 'b of the conductor lead 15' is cut out, while another 
free end part 15 'c is bonded to conductor circuit-wiring 
18 of the printed-circuit board 2. In such a manner, 
respective other end parts of the conductor leads 15 and 
15* from the non-common electrodes are connected to 
different circuit-wiring points 17 and 18, respectively, 
so that they do not to touch to each other. Numerals 19 
and 19* are insulating material members comprised of such 
as plastics. Numerals 21 and 21' are positioning holes 
provided respectively on the insulating films 20 and 20', 
and numeral 22 is a positioning hole provided on the 
printed circuit board 2. Positions of respective holes 
correspond to each other, hence by Inserting such as a 
positioning pin the mutual correct positioning of these 
insulating films and the printed circuit board can be 
attained easily, and thereby any possible deviation which 
might occur when the other end parts 12b and 12-* b'^of --the_^ 
conductor leads 12 and 12* are stacked to each other can 
be prevented. 

As has been described above. In accordance with 
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the present embodiment, by stack- laminating two memory LSI 
chips 6 and 6* and loading them on the printed circuit 
board 2, the occupying area of the memory LSI chips 6 and 
6* can be halved, and hence a large number of memory LSI 
chips can be installed on a printed circuit board 2 of a 
given areal size, and thereby an IC card having a large 
memory capacity can be realized. 

Furthermore, since the other end parts 12b and 
12 *b of of conductor leads 12 and 12' from common 
electrodes of memory LSI chips 6 and 6* are stacked to 
each other and bonded to a conductor circuit-wiring 16 of 
the printed circuit board 2. the circuit-wiring space 
becomes small, and thereby, cost-reduction of the printed 
circuit board 2 can be attained, and at the same time an 
IC memory card having a high signal propagation speed can 
be realized. 

And» by inserting such as a positioning pin into 
the positioning holes 21 and 21* on the Insulating films 
20 and 20* and the positioning hole 22 on the printed 
circuit board 2, respectively, stacklng-layered assembly 
process can be carried out easily with an excellent 
accuracy, and thereby possible short-circuiting due to 
deviations between those end parts 12b and 12 *b of 
conductor leads 12 and 12* can be prevented, and thus an 
IC memory card which can be assembled easily and having 
hli^ reliability can be realized. 
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Next, on a third embodiment of the resent 
Invention, explanation Is given referring to the drawings. 
FIG. 7 Is a partial cross-sectional view of an IC memory 
card m the third embodiment. FIG. 8 Is a cross- sectional 
view showing the state of bending of the free end parts of 
the conductor leads. In FI6.7 and FIG. 8. on a printed 
circuit board 2 contained In a case 1. the same kind of 
memory LSI chips 6. 6' and 6" are stack-laminated in a 
state of three layers In a direction that their electrode 
arrangement comes at the same position. To the electrode 
10 of memory LSI chip 6. one end part 12a of conductor 
lead 12 is connected throui^ metal projections 11. The 
conductor lead 12 is formed and held on the insulating 
film 20. The above-mentioned constitution is the same for 
other memory LSI chips 6» and 6". other end parts I2b. 
12 'b. and 12"b of conductor leads 12. 12 and 12" are 
formed, respectively, at the edge parts 20a. 20 'a, 20 "a 
having respectively different values for the bending 
height H and the bending angle A which are shown in FIG. 8. 
Then, since the electrodes 10. 10 \ and 10" are common 
electrodes of memory LSI chips 6, 6*. and 6", the other 
end parts 12b, 12 'b. I2"b of respective conductor leads 
are stacked to each other in an order of their lamination, 
and they are bonded together to a conductor circuit-wiring 
16 of the printed-drcult board 2 by means of such as 
soldering. Distances S and S* between stack-laminated LSI 
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chips 6 and 6' and between 6* and S**, respectively » are 
held to their correct values (0.04 mm to 0.5 mm) depending 
on their shapes formed by bending of those other end parts 
12b, 12 'b, 12-b of conductor leads. Numerals 19 and 19' 
are Insulating: material member Inserted between memory LSI 
chips 6 and 6* and between 6* and 6**. 

As has been described above » In accordance with 
the present embodiment, a plural number of memory LSI 
chips 6 and so forth are stack-layered on the printed 
circuit board 2, and at the same time, the other end parts 
12b. 12 'b, 12''b of respective conductor leads connected to 
the common electrode 10 arc stacked to each other In an 
order of their lamination, and they are bonded tosrether to 
a conductor clrcult-wlrlngf 16 of the prlnted-clrcult board 
2. Therefore^ since a. large number of memory LSI chips 6 
and so forth can be loaded on the printed circuit board 2 
of a given areal size* an IC memory card having a large 
memory capacity can be realized, and the circuit-wiring 
space becomes small » thereby cost-reduction of the printed 
circuit board 2 can be attained and at the same time an IC 
memory card having a hl^ signal propagation speed can be 
realized. Moreover » by forming the other end parts 12b, 
12 'b, 12'*b of conductor leads into respective different 
forms by bending, distances between those stack-laminated 
LSI chips 6 and 6* are held to their appropriate values; 
and since, insulating material members 19 and 19* are 



13 



EP 0 379 592 A1 



inserted therebetween, touching between the end part 12a 
of the conductor lead and the memory LSI chip 6' c£m be 
prevented: and thereby an IC memory card having high 
reliability can be realized. 

As described above, in the present invention, it 
has a constitution that. In an IC memory card, one end 
parts of conductor leads are connected to electrodes of 
memory LSI chips, and a plural number of memory LSI chips 
are stacked in a manner that their electrode arrangement 
comes at the same position, opposite other end parts of 
conductor leads which are connected to common electrodes 
of those respective stacked memory LSI chips are stacked 
and bonded to a conductor circuit-wiring on a printed 
circuit board, irtiereas other opposite other end parts of 
conductor leads which are connected to non-common 
electrodes are bonded respectively to different printed 
circuit-wiring from the other corresponding to respective 
floors of stacklng-layered chips. And, those respective 
conductor leads are formed and fixed on insulating films 
and other end parts of those conductor leads extended from 
these insulating films are bent and formed in different 
shapes with different bending angles corresponding to the 
floor of the stacked layers; On these insulating films as 
well as on the printed circuit board, positioning holes 
are provided, and insulating material elements are 
inserted between those staged chips for ensuring the 
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Insulation. 

POSSIBLE UTILITY IN INDUSTRY 

As has been described above » In accordance with 
the present Invention, since the occupying area of the 
memory LSI chips Is reduced largely, a large memory size 
can be realized by loading a printed circuit board having 
a limited area with a large number of memory LSI chips; 
and at the same time, since the conductor leads of common 
electrodes among corresponding chips on respective 
stacklng-layered floors are bonded directly at a common 
single position, the circuit wiring space on the printed 
circuit board can be reduced; and thereby cost-reduction 
of the printed circuit board as well as the high-speed 
signal propagation can be attained. 

Furthermore, by the positioning hole on the 
insulating films, stacking-layered assembly of memory LSI 
chips becomes easier, and by the formation of other end 
parts of conductor leads, distances between vertically 
adjacent memory LSI chips in this stacking-layered 
structure can be kept correctly; and by the Insertion of 
insulating material elements between chips, a highly 
reliable IC memory card can be realized. 



15 



EP0379 592A1 



TABLE OF REFERENCE NDBfERALS IN THE DRAWINGS 



2 printed circuit board 

3 memory circuit section 

4 control circuit section 

S' external Interface circuit section 

6 memory LSI chip 

10 electrode (common) 

13 electrode (non-common) 

12, 15 conductor leads 

12a. 15a one end parts of conductor leads 

12b, 15b other end parts of conductor leads 

16, 17, 18 conductor circuit-wirings 

19 • 19' Insulating material member 

20 Insulating film 

20a edge part of Insulating film 

21, 22 positioning holes 
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Clal]n(s) 

1. An IC memory card characterized in that a plural 
number of memory LSI chips are stack-laminated on a 
printed circuit board. 

2* An IC memory card characterized in that it includes 
a printed circuit board, memory LSI chips which are 
installed on said printed circuit board, and conductor 
leads whose one end parts are connected to electrodes of 
said memory LSI chips and opposite end parts are bonded to 
said printed circuit board, and a plural number of said 
memory LSI chips are stacked in a manner that their 
electrode arrangement comes at the same position, and at 
the same time, the conductor leads connected to common 
electrodes of said respective stack-laminated memory LSI 
chips are stacked in stacking direction and bonded to a 
common point of conductor circuit-wiring of said printed 
circuit board • 

3. An IC memory card in accordance with claim 2, 
wherein a plural number of conductor leads are formed on 
and held by insulating films. 

4. An IC memory card In accordance with claim 2, 
wherein other end parts of conductor leads which are 
connected to non-common electrodes of memory LSI chips are 
respectively branched into a number of stacking-layers , 
and among said branched respective conductor leads, except 
one required branch depending on floor to which the 

n 
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relevant chip belonirs, other than branched conductor leads 
are connected to one of different conductor circuit-wiring 
of corresponding floors on said printed circuit board In 
electrically non-conductive manner. 

5. An IC memory card In accordance with claim 2, 
wherein other end parts of conductor leads which are 
connected to non-common electrodes of memory LSI chips are 
lead out to respective positions which are different from 
others depending on layered floors, and they are bonded to 
different conductor circuit-wiring, corresponding to the 
floors of said printed circuit board. 

6. An IC memory card in accordance with claim 2, 
wherein insulating material elements are inserted between 
respective stacklng-layered LSI chips. 

7. An IC memory card In accordance with claim 2, 
wherein the printed circuit board is comprised of a memory 
circuit section, a control circuit section, and an 
external Interface circuit section. 

8. An IC memory card In accordance with claim 3, 
vdiereln other end parts of the conductor leads are bent 
and formed from the edge parts of said insulating films 
and formed Into different shapes from other ones, 
corresponding to the floor of the stack-layered of memory 
LSI chips. 

9. An IC memory card In accordance with claim 3, 
wherein a plural number of positioning holes are provided 
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on Insulating films, and at the same time, on the printed 
circuit board, positioning holes are provided at least at 
two positions which correspond to said posltlonlnff holes 
on said Insulating film. 
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